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1
TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY PANEL AND LIQUID CRYSTAL
DISPLAY

TECHNICAL FIELD

Embodiments of the present invention relate to a transtlec-
tive liquid crystal display (LCD) panel and a display having
the same.

BACKGROUND

Transflective LCDs have the advantages of low power con-
sumption and strong adaptability to ambient light, are cur-
rently the common technique for flat panel display, and are
broadly applied to mobile display devices such as mobile
phones, PDAs or the like. Since a transflective LCD can
separately or concurrently employ a transmissive mode and a
reflective mode to display images, the transflective LCD can
be used in any ambient light. The basic structure of the trans-
flective LCD is that each pixel is divided into two portions
including a transmissive region and a reflective region, allow-
ing the liquid crystals in the transmissive region to operate in
the transmissive mode, and the liquid crystals in the reflective
region to operate in the reflective mode. When the ambient
light is darker, a backlight source is opened, the light is
transmitted through the transmissive region, and the display
operates in the transmissive mode, whereas when the ambient
light is brighter than the backlight source, the display operates
in the reflective mode, using the reflection of surrounding
lights to displayed image. In each pixel of the transflective
LCD, typically the transmissive region and the reflective
region have different cell gaps so as to compensate the dif-
ference between optical lengths.

However, in the display of a transflective mode, because
the different cell gaps are between the reflective region and
the transmissive region of each pixel, a transition region is
formed between the reflective region and the transmissive
region. FIG. 1 is a schematic view of the basic structure of a
pixel of a transflective LCD in the traditional technology. As
shown in FIG. 1, a transition region 208 has an inclination
angle of 45 degrees, and therefore when a cell gap difference
between a reflective region 206 and a transmissive region 210
is 1-2 microns, the transition region 208 will also has a width
of 1-2 microns. In the transition region 208, liquid crystal
molecules will distort to cause a rotational dislocation, result-
ing in light leakage at the dark condition, thereby resulting in
a decrease of contrast.

SUMMARY

According to a first aspect of the present invention, there is
provided a transflective liquid crystal display panel. The
transflective liquid crystal display panel comprises a plurality
of pixels, each pixel including a reflective region, a transmis-
sive region, and a transition region located between the reflec-
tive region and the transmissive region. A light shielding layer
is provided in at least a part of the plurality of the pixels, and
the light shielding layer is provided at a position correspond-
ing to the transition region.

According to a second aspect of the present invention, there
is provided a liquid crystal display including the transtlective
liquid crystal display panel described above.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
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2

ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the invention and thus are not limitative of the
invention.

FIG. 1 is a schematic view of the basic structure of a pixel
of a transflective LCD panel in the traditional technology;

FIG. 2 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a first embodiment of the present invention;

FIG. 3 is a comparative plan view of a pixel of the trans-
flective LCD panel according to the first embodiment of the
present invention and a pixel of the transflective LCD panel of
the traditional technique;

FIG. 4 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a second embodiment of the present invention; and

FIG. 5 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a third embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

In order to make objects, technical solutions and advan-
tages of the embodiments of the invention apparent, the tech-
nical solutions of the embodiments will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that the described embodiments are just a part but not
all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

Embodiment 1

FIG. 2 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a first embodiment of the present invention.

Referring to FIG. 2, the transflective LCD panel according
to this embodiment includes a counter substrate 202, an array
substrate 204 and a liquid crystal layer (not shown) located
between the counter substrate 202 and the array substrate 204
and including liquid crystal molecules.

The counter substrate 202 is for example a color film sub-
strate or a glass substrate. In a case where the counter sub-
strate 202 is a color film substrate, the counter substrate 202
includes for example a black matrix (simply referred to as
BM) and color pixel layers (such as red, green and blue
(RGB) pixel layers) located between adjacent black matrix
portions. Further, with regard to LCD panels of perpendicular
electric field mode of a VA type, an MVA type, or the like, the
counter substrate 202 may also include a common electrode
thereon.

The array substrate 204 includes a plurality of gate lines
and a plurality of data lines, which gate lines and data lines
intersecting each another, thereby defining a plurality of pix-
els aligned in a matrix, each pixel including a thin film tran-
sistor as a switching element and a pixel electrode used to
control the alignment of the liquid crystals. For example, of
the thin film transistor of each pixel, a gate electrode is elec-
trically connected with or integrally formed with a corre-
sponding gate line, a source electrode is electrically con-
nected with or integrally formed with a corresponding data
line, and a drain is electrically connected with or integrally
formed with a corresponding pixel electrode. Further, with
regard to LCD panels of horizontal electric field mode of for
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example FFS type, IPS type, or the like, the array substrate 1
may also include a common electrode.

A plurality of pixels are formed on the counter substrate
and the array substrate. One or more pixels constitute one
pixel unit. For example, the three pixels of red, green, and
blue (R, G, and B) constitute one pixel unit, that is, one pixel
unit includes R pixel, G pixel, and B pixel. The images are
displayed with pixel unit as a unit. For example, in FIG. 2, an
explanation is made by using one of the R pixel, G pixel, and
B pixel as an example.

As shown in FIG. 2, the pixel 200 has a reflective region
206, a transition region 208 and a transmissive region 210.
The transition region 208 is located between the reflective
region 206 and the transmissive region 210.

In this embodiment, in order to prevent the transition
region 208 from leaking light, as shown in FIG. 2, a light
shielding layer 212 is formed on the counter substrate 202 at
a position corresponding to the transition region 208. The
light shielding layer 212 may be formed of any opaque mate-
rial, such as opaque metal or resin.

In a case where the counter substrate 202 is a color film
substrate, the light shielding layer 212 is preferably made of
the same material as the black matrix, thereby can be manu-
factured concurrently with the black matrix so as to simplify
the process. The BM layer typically is made of a metal of
chrome (Cr) in order to reduce surface reflection, or can be
made of chromium oxide (CrOx) or resin. For example, the
light shielding layer 212 and the black matrix BM can be
manufactured concurrently by the following method. In one
example, a printing method is employed, that is, the light
shielding layer 212 can be formed as long as the printing
pattern originally formed by the BM is changed. In another
example, the entire region is coated with a BM material, and
then unwanted region is etched off through exposing and
etching, so as to form the black matrix BM and the light
shielding layer 212 concurrently. In this solution, the black
matrix BM and the light shielding layer 212 can be formed
concurrently as long as the pattern of a mask plate used in
exposing is changed.

Of course, the light shielding layer may be made of a
material different from that of the black matrix, and/or may be
manufactured separately from the black matrix.

InFIG. 2, the light shielding layer 212 is formed on the side
of the counter substrate that is away from the liquid crystal
layer, but the light shielding layer 212 can also be formed on
the side of the counter substrate that is adjacent to the liquid
crystal layer.

In this embodiment, since the light shielding layer 212 is
formed on the counter substrate 202, light leakage due to
irregularly aligned liquid crystals in the transition region 208
can be prevented.

FIG. 3 shows a comparative plan view of a pixel of the
transflective LCD panel according to the first embodiment of
the present invention and a pixel of the transflective LCD
panel of the traditional technique. The pixel of the transflec-
tive LCD panel according to the first embodiment of the
present invention is shown on the left side, while the pixel of
the transflective LCD panel of the traditional technique is
shown on the right side. As shown in FIG. 3, in the pixel of the
transflective LCD panel, there is formed a black matrix BM
and a light shielding layer 212.

Embodiment 2

FIG. 4 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a second embodiment of the present invention. The basic
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structure of the pixel 200 in the second embodiment is the
same as that of the pixel 200 in the first embodiment except
that: inthe second embodiment, the light shielding layer is not
formed on the counter substrate 202, but the light shielding
layer 212 is formed on the array substrate 204 at a position
corresponding to the transition region 208. For example, as
shown in F1G. 4, the light shielding layer 212 is formed on the
side of the array substrate 204 that is adjacent to the liquid
crystal layer.

Further, although not shown, the light shielding layer 212
can also be formed on the side of the array substrate 204 that
is opposite to the side adjacent to the liquid crystal layer, that
is, formed at the bottom side of the transflective liquid crystal
panel. For example, by coating a layer of a light shielding
material under the transition region 208, the light shielding
layer 212 is formed at the bottom side of the transflective
liquid crystal panel.

The light shielding layer 212 may be formed of any opaque
material, such as opaque metal or resin. Preferably, the light
shielding layer 212 in this embodiment is made of a metallic
material, and can be formed concurrently with the source
electrode and the drain electrode of the TFT in the process of
producing the TFT. Also, the light shielding layer 212 can
also be formed concurrently with the gate electrode of the
TFT.

In this embodiment, since the light shielding layer 212 is
formed on the array substrate 204, light leakage due to irregu-
larly aligned liquid crystals in the transition region 208 can be
prevented.

It should be noted that, although the cases have been
described in the above first and second embodiments in which
the light shielding layer 212 is formed separately on the
counter substrate 202 or on the array substrate 204, the light
shielding layer 212 can also be formed concurrently on the
counter substrate 202 and on the array substrate 204, so as to
reduce light leakage.

Embodiment 3

FIG. 5 is a schematic view of the basic structure of a pixel
ofatransflective liquid crystal display (LCD) panel according
to a third embodiment of the present invention.

In this embodiment, a first electrode 212' is formed on the
counter substrate 202 at a position corresponding to the tran-
sition region 208, and a second electrode 212" is formed on
the array substrate 204 at a position corresponding to the
transition region 208. Then an alternating voltage or a direct
voltage of for example 3-10V is applied between the first
electrode 212' and the second electrode 212". Therefore, an
electric field is fainted in the transition region 208 so as to
control the rotation of the liquid crystal molecules in the
transition region 208, allowing the liquid crystal molecules at
the transition region to form a liquid crystal light shielding
layer, thereby preventing light leakage.

In this embodiment, the first electrode 212" and the second
electrode 212" can be made of any conductive material. Fur-
ther, in this embodiment, the first electrode 212' and the
second electrode 212" can be light transmissive, or can be
opaque.

In a case where the counter substrate 202 includes a com-
mon electrode, preferably the first electrode 212' and the
common electrode are formed concurrently.

In a case where the array substrate 204 includes a common
electrode, preferably the second electrode 212" and the com-
mon electrode are formed concurrently. Further, preferably
the second electrode 212" and the source electrode and the
drain electrode of the TFT on the array substrate 204 are
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formed concurrently. Also, the second electrode 212" can also
be formed concurrently with the gate electrode of the TFT.

In the third embodiment, a voltage (AC or DC) of for
example 3-10V is applied between the first electrode 212" and
the second electrode 212", so as to form an electric field in the
transition region 208, thereby controlling the rotation of the
liquid crystal molecules in the transition region 208, allowing
the transition region 208 to maintain a dark state, thereby
preventing light leakage.

The transflective LCDs according to the above-described
embodiments of the present invention are advantageous in
reducing light leakage, and increasing the contrast, thereby
improving the image quality of the liquid crystal panel.

It should be noted that, although several embodiments have
been described separately in the above, these embodiments
can be combined in differing ways. For example, the first
embodiment and the third embodiment can be combined,
wherein the BM is formed on the color film substrate concur-
rently with the forming of the light shielding layer 212, the
first electrode 212' is formed on an inner surface of the color
film substrate, the second electrode 212" is formed on an
inner surface of the array substrate, and an alternating voltage
or a direct voltage of 3-10V is applied between the first
electrode 212' and the second electrode 212".

It should be noted that, in order to ensure the cell-assem-
bling accuracy during a manufacturing process of the LCD
panel, the size of the light shielding layer can be made greater
than the size of the corresponding transition region.

It should be noted that, the above description is performed
as to a single pixel. But the above-description can also be
applied to a part or all of the pixels of a LCD panel.

In addition to the liquid crystal panel, the liquid crystal
display of an embodiment of the present invention can further
include a backlight module, a driving circuit and the like, the
detailed description of which is omitted herein. This liquid
crystal display can be used to for example cell phones, laptop
PCs, GPSs, and the like.

The preferred embodiments of the invention described
above are intended to illustrate but not limit the present inven-
tion. It should be understood by those skilled in the art that the
present invention can be modified and varied in various ways,
without departing from the spirit and scope of the present
invention, any modification, variation, substitution in equiva-
lent ways should be included in the protection scope of the
invention.
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The invention claimed is:
1. A transflective liquid crystal display panel comprising a
plurality of pixels, each pixel including a reflective region, a
transmissive region, and a transition region located between
the reflective region and the transmissive region, wherein a
light shielding layer is provided in at least a part of the
plurality of the pixels, and the light shielding layer is provided
at a position corresponding to the transition region, and the
light shielding layer covers all of the transition region
between the reflective region and the transmissive region,
wherein the display panel further includes a counter sub-
strate, an array substrate, and a liquid crystal layer
located between the counter substrate and the array sub-
strate and including liquid crystal molecules, and

wherein a first electrode is provided at a position corre-
sponding to the transition region on the counter sub-
strate, a second electrode is provided at a position cor-
responding to the transition region on the array
substrate, and a predetermined voltage is applied
between the first electrode and the second electrode, so
that liquid crystal molecule corresponding to the transi-
tion region and located between the first electrode and
the second electrode form the light shielding layer.

2. The display panel according to claim 1, wherein the
counter substrate includes a common electrode formed
thereon, and the first electrode and the common electrode are
formed concurrently.

3. The display panel according to claim 1, wherein the
array substrate includes a common electrode formed thereon,
and the second electrode and the common electrode are
formed concurrently.

4. The display panel according to claim 1, wherein the
array substrate includes a TFT formed thereon, and the sec-
ond electrode are formed concurrently with a source elec-
trode and a drain electrode of the TFT.

5. The display panel according to claim 1 wherein the
predetermined voltage is an alternating voltage or a direct
voltage of 3-10V.

6. The display panel according to claim 1, wherein the first
electrode is light transmissive or opaque.

7. The display panel according to claim 1, wherein the
second electrode is light transmissive or opaque.

8. The display panel according to claim 1, wherein a size of
the light shielding layer is greater than a size of the transition
region.

9. A liquid crystal display, including a transflective liquid
crystal display panel according to claim 1.
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